Let H n be the Heisenberg group. The fundamental manifold of the radial function space for H n can be denoted by 0, ∞ ×R, which is just the Laguerre hypergroup. In this paper the multiresolution analysis on the Laguerre hypergroup K 0, ∞ × R is defined. Moreover the properties of Haar wavelet bases for L 2 a K are investigated.
Introduction
In the past decade research on the multiresolution analysis has made considerable progress due to its wide applications. For the basic theory of multiresolution we refer readers to the work in 1, 2 . Recently, we find that a lot of authors try to extend the theory of wavelets on the Euclidean space to nilpotent Lie groups see 3-6 . In this paper we will give the definition of acceptable dilations on the Laguerre hypergroup. The multiresolution analysis on the Laguerre hypergroup K 0, ∞ × R is also defined. Moreover the properties of Haar wavelet bases for L 2 a K are investigated. We will prove the results analogous to those on R n in 2 , on H n in 6 , and on H 
The generalized translation operator T a x,t on K is defined by 
The functional analysis and Fourier analysis on K and its dual have been extensively studied in 8, 9 . Let Γ { m, n : m ∈ N, n ∈ Z} be a discrete subspace of K. An automorphism D is said to be an acceptable dilation for Γ if it satisfies the following properties:
a K . Let δ r r > 0 be the dilation on the Laguerre hypergroup. Hence for all x, y ∈ K, δ r x, y rx, r 2 y . Clearly, for every r ∈ N and r ≥ 2, δ r is just an acceptable dilation on the Laguerre hypergroup. Now we give the definition of multiresolution analysis on the Laguerre hypergroup.
a K satisfying the following conditions: 1.7
The solution of 1.7 is often called a refinable function or a scaling function and {h γ } γ∈Γ is called a refinement sequence.
Acceptable Dilations on the Laguerre Hypergroup
In this section we will investigate the acceptable dilations on the Laguerre hypergroup. From the previous argument, we know that the acceptable dilations on the Laguerre hypergroup must satisfy three conditions:
1 they must be a automorphism of Laguerre hypergroup; 2 they must leave Γ invariant;
3 the modulus of their eigenvalues must be more than 1.
Theorem 2.1. The acceptable dilations on K must be the form
where
Proof. Let a b c d be the acceptable dilations on K, where a, b, c, d ∈ R. From the condition 1 , we can obtain
which implies that ax by ≥ 0 for all x ≥ 0 and y ∈ R. This yields b 0 and a ≥ 0. From DΓ ⊆ Γ, we get a, c, d ∈ Z. By using the condition 3 we can obtain that a > 1 and |d| > 1. This concludes the proof of the theorem.
Multiresolution Analysis on the Laguerre Hypergroup
In this section, we only consider the dilation δ r , where r ∈ N and r > 1. For simplicity we denote it by δ r α. In order to obtain the main theorem, we need to give some lemmas to characterize the properties of the multiresolution analysis on K. (2) and (4) which implies that |α j f| ≤ C {b j γ } l 2 . Then we can see that
3.3
Notice that
3.4
If we let j tend to infinity, then we can obtain f 0. This implies that j∈Z V j {0}. The desired result is thus obtained.
Lemma 3.2. Suppose
V j ⊆ V j 1 j ∈ Z , where V j ⊂ L 2 a K and {V j } j∈Z satisfies (2
), (3), and (4) of the definition of multiresolution analysis on the Laguerre hypergroup. If the scaling function
φ in (4) is in L 1 a K and K φdm a / 0, then j∈Z V j L 2 a K .
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Proof. Let P x, t ∈ K and a > 0. Then we have Notice that P ∈ Γ, l j > 0, and l j ∈ Z. Thus we can see that α l j P ∈ Γ and α j T a α l j P T a γ φ ∈ V j , which implies T a α l P ϕ ∈ V j ⊆ j∈Z V j , for all l ∈ Z and P ∈ Γ.
Let ψ ∈ j∈Z V j . Then for any ε > 0, there exists a ϕ ∈ j∈Z V j such that ϕ − ψ L 2 a < ε.
It follows from
For any g ∈ K, there must exist an element P ∈ Γ and l ∈ Z such that |α l P − g| is arbitrarily small, which implies that T Taking into account the fact that φ λ/r 2j , m / 0 when |λ| < r 2j ε, we see ψ λ, m 0 when |λ| < r 2j ε. Let j tend to infinity, then ψ 0 for all λ ∈ R which implies ψ 0. 
